Introduction
One of the most important areas of applications of quantum chromodynamics is the study of hadron dynamics at short distances. expected in the parton model. We will define Cl11 the states at equal time T-HZ on light-cone in the light-cone gauge A+=A"+A3=0. The amplitude to find n (on-mass-shell) quarks and gluons in a hadron with 4-momentum P directed along the Z-direction and spin projection Ss is defined (k'=k"+k3) (see Fig. 1 The form factor is then the product of three probability amplitudes:
(a) the amplitude, I$, for finding the three-quark valence state in the incoming proton; (b) the amplitude, TH, for this quark state to scatter with the photon producing three quarks in the final state whose momenta are roughly collinear;
and (c) the amplitude, +*, for this final quark state to reform into a hadron.
Thus the magnetic form factor can be written (see Fig. 2a ) cl,21
where 5x t min (xiQ). i w p+q To leading order in as(Q2), the "hard-scattering amplitude" TD is the sum of all Born diagrams for y*+3q+3q in perturbative QCD [see Fig. 2bl . where T contains all two-particle irreducible amplitudes for y*+q{ + q<, and g= min(yiQ), Gx = min(x,Q> -The leading contribution comes from one-gluon
where e 1 and e2 are the charges carried by particles 1 and 2 (in units of e).
The properties of 4 insure there is no singularity in (1.12) at yi or xi w 0.
Consequently, in leading order, we can replace 6, and cy by Q in (1.12) to obtain the QCD prediction for the pion form factor [1, 8, 91 F,(Q2) =.
47~ 
On the other hand we can also obtain an exact low energy constraint on $(kL=O,x) for the pion in the chiral limit mq+O. The y*.rrO+y vertex defines the x0 -y transition form factor Fry(Q2) (q2=-Q2), . (2.7) Perhaps the simplest generalization for the n-particle Fock state wavefunctions in the non-perturbative domain is the Gaussian form:
The parameterization is taken to be independent of spin. Figure 3 illustrates the QCD predictions for Q'F, given three different initial wavefunction at QE = 2 GeV2 C261: . . -2.1
..-I I I I I I . The coefficients are determined by the corresponding SU (2)LxU (1) Fig. 8 to the deep inelastic structure functions, the propagator (or energy denominator) associated with the top loop reduces to the usual Bjorken structure Fig. 8 . Perturbative QGD diagrams for structure function evolution.
2q.p -Q2/x + iE only if k: << (I-y)Q2 L (l-x)Q2 where kl is the quark's transverse momentum and y t x is the light-cone variable indicated in the figure.
The remaining structure factorizes into a form which defines G q,pWy,kL). Thus the actual relation between the structure function and the momentum distribution for x m 1 is [6, 29, 301 F2(x,Q) = Ce:xB pq ,p(xB ,Q) + 6Gq ,p(xB The actual evolution of structure functions in deep inealstic lepton scattering is thus controlled by the available energy xB w2, and is more 3 moderate at xb j w 1 than would be expected from lowest order expectations. . . Predictions for other helicity-zero mesons only differ in normalization. The curves (a), (b) and ( Tests of this result will be discussed in Berger, E. L., Brodsky, S. J.
and Lepage, G. P., in preparation.
See also Duncan, A. and Mueller, A., Phys. Lett. s, 159 (1980) .
